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(71) We, Am Logistics C6rpora- 
TiON^ a coiporauon organized and existing 
imder the laws of the State of California, 
United States of America, of 360O East 

5 Foodiill Boulevard, P^dena, CaUfomia, 
United States of America, do hereby declare 
the invention for which we pray that a patent 
may be granted to us^ and ^e method by 
which it is to be performed, to be par- 

10 ticularly described in and by the following 
statement:— 

This invention relates to apparatus for 
loading and xmloading vessels^ and more par- 
ticularly for loading and unloading fluids 

15 from a vessd which is located offshore. 

In the transfer of materials, and more par- 
ticularly of fluids, between ports by means 
of vessels, a loading and unloading opera- 
tion is required at either terminal. With 

20 respect to vessels carrying fluids, several 
methods have in ^e past been used to accom- 
plish ihe transfer between the shore and the 
vessel. 

Most commonly, the vessels are docked at 

25 a shoreside dodang facility and the material 
is transferred between the vessel and shore 
installations by coimecting a flexible hose or 
tube to the vessel. This method of trans- 
ferring the cargo is relatively expensive be- 

30 cause it requires expensive doddng facilities 
as well as means, such as tugboats, for guid- 
ing the vessel to the dock. Generally, large 
vessels, such as oceangoing vessels, are in- 
capable of docking under their own power 

35 due to die relativdy fallow water in tiie 
vidnity of the dock. Aside frcun economical 
conadierations^ poor weather, sudi as stormy 
weather conditions, high waves, currents, or 
tidesi, often make it impossible for a vessel 

40 to dodc fen: extended periods of time. During 
a stoim, a vessel mi^^t have to remain out- 
side die dodc or, if already docked, may 
have to remain at the dodc until the storm 



subsides. During such times the vessel as 
well as the dodc are unused and cause 45 
economic waste. 

Similar coimderations apply to anchored 
or ground-attadied offshore moorings and 
tranter facilities to which die vessel is 
moored. Such facilities employ submarine 50 
pipelines from the shore to the docking point 
and flexible tubes that are attached to the 
vessel for transferring the cargo. Altiiough 
vessels are able to dock at these facilities 
without help of tugboats as long as favourable 55 
weather c<Hiditions prevail, heavy seas or high 
winds frequentiy make it impossible to dock. 
In addition, should heavy seas occur while 
the vessel is moored, the docking fadlities 
might beccmie damaged. 60 

More recently, vessels have been anchored 
by means of a bow and a stem anchor and 
adjacent a submarine pipeline which had 
attached thereto a flexible hose to transfer 
the fluid from the vessel to the shore. Tliis 65 
system requires the assistance of a tugboat 
or a launch in order to bring the flexible 
hose secured to the submarine pipeline to the 
vessd. Heavy winds and waves make this 
system unusable since it is ^en almost im- 70 
possible for the tug to approach the vessd 
widi the flexible hose. In addition, the wind 
and the waves often move tiie vessel to such 
an extent that it breaks loose from the hose, 
thereby damaging the installation which re- 75 
quizes expensive repair work. 

To avoid some of the shortcomings en- 
countered by anchoring the ship independently 
from die pipeline and the transfer hose, float- 
ing buoys were utilized to which the vessel 80 
could be moored. 

These buoys are a Junction point between, 
a submarine pipeline leading from the ^txct 
to the buoy and a hose leading frcmi the buoy 
to the vessd. This greatly oihanced ^e 85 
utility of offshore loading and unloading sinc^ 
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• ' bodi the vessel and the hose running frtm the 
vessel to the buoy are secured to a comnMm 
pointy namety the baoy. A number cf prob- 
lems nevertheless prevented full utilizatiOTi 

5 of tiiis relatively inexpensive mediod for load- 
ing and unloading of vessels. 

The buoy as vb^ as the flexible hose lead- 
ing fnan the bucy are frequently dama^ 
by vessels running over them. Although me 

10 buoy can be madced to make it visiUe, poor 
weather conditions still subject it to damage 
from vessels comiiig in coiitact with it. The 
hoses running from the buc^ to the vessel, 
on the other hand, are invisible from a ship 

15 and are invariably cut v^hen a ship passes 
over them. 

Atoreover, even under calm weather con- 
ditions diere is a dangpr that li^t vrayes 
move the vessel toward the buoy to vrtucn 

20 it is andiored. Mooring lines do not joevcnt 
this problem. There is tberefore a dang^ 
of accidental damage to the buoy from light 
waves which push the vessel toward the buoy. 
Since the hose between the buoy and the 

25 ship has to be relatively long, because the 
vessel has to be moored some distance frmn 
the buoy and because the hose has to have 
sufficient length to enable it to be connected 
to the ship at the point furthest removed 

30 from the buoy, it is frequently difficult for 
an approacbing vessel to locate the end of 
the hose. 

Wave and wind action tended to float the 
hose over large areas, sometimes extending to 

35 as much as a mile in diameter. It is diffi- 
cult and sometimes ahnost impossible for 
large vessels to retrieve the hose without the 
help of a laundi or a tug. Attempts have 
been made to rectify this problem by 

40 utilizing portions of rigid pipe that extended 
away from the buoy and had secured to their 
ends relatively short portions of flexible hose. 
Althou^ this aided in locating and retriev- 
ing the hose, the rigid pipe was frequently 

45 crudied or kinked when the vessel mov^ 
relative to the buoy under tht action of 
winds or waves. 

The present invention is a buoy for moor- 
ing a vessel in a body cf water and for 

50 transmitting fluids transported between the 
vessel and a shore of the body of water, the 
buoy comprising a buoyant lower portion in- 
cluding means for constrairdng the lower 
portion to float beneatii the surface of the 

55 body of water, an upper portion secured to 
the lower porticm and including a chamber, 
means for selectively filling the diambcr vrith 
water and air, and a cover rotatable on a 
vertical axis, means for mooring a vessel to 

60 the buoy, means for connecting a pipe ex- 
tending away from the buoy with the cover 
such that the pipe is rotatable relative to the 
lower portion on a vertical axis, and means 
for connecting the pipe with means for trans- 

65 porting fluids from the buoy to the shore. 



The forcing and further features of the 
inventioa may be more readily understood 
from the following description of a preferred 
embodiment diereof, by way of cxanapl^ 
widi reference to the acconipaiqdng drawings, 70 
inwhich:— ^ 

Fig. 1 is a perspective view of a vessel 
a^woaching a submerged buoy for subsequent 
loading or unloading operations; 

Fig, 2 is a perspective view of a vessel 75 
moored to the buoy while loading or un- 
loading, with the pipe connected to the vessel 
and wTdi the pqpe shown connected to anotfav 
portion of the vessel in phantom lines; 

Fig. 3 is an enlarged perspective view 80 
of an' apparatus for loading or unloading a 
vessel ccmstructed accordmg to this inven- 
tion; 

Fig. 4 is an elevational view of a buoy 
constructed according to this invention; and 85 

Fig. 5 is an devational view of a buoy 
showing part of the buoy raised to the sur- 
fece of the water. , ^ ^ c 

•Referring initially to Figs. 3, 4 and 5, 
a completdy submerged first buoy 10 is 90 
shown disposed in a body of water and con- 
strained to a floor beneath the body of water 
by andior chains 12. The andior chains are 
secured to the floor or connected to anchors 
(not shown) that rest on the floor. The buoy 95 
cmnprises a lower portion 14 secured to 
anchor chains 12 and which is preferably of 
a cylindrical shape. The lower portion is pro- 
vided with an upwardly opening conical aper- 
ture 16 centered in the lower portion and 100 
which receives a amically diaped upper por- 
tion 18. An annular chamber 20 defiiied by 
the circumference of the lower portion, its end 
walls 21, and the wall defining the conical 
aperture^ is filled widi air or with some other 105 
suitable buoyant material such as plastic foam 
to provide the lower portion with a buoyancy 
sufficient to hold it tightiy against the anchor 
chains 12. 

The upper portion of the buoy includes 110 
a conical insert 22 provided with a pluraliqr 
of outwardly extending dogs or latdies 24. 
The latches are selectively retractable and 
engage mating tmdercuts 26 in the conical 
aperture 16 of the lower portion of the buoy. 115 
Springs (not shown) bias the latdies in an 
outward direction and suitable means (not 
diown), such as a hydraulic cylinder, is 
actuated to retract die latches against the 
force of the springs to disengage insert 22 120 
fnm the lower porticm 14 of die buoy. The 
upper end of the conical insert includes a 
cylindrical cutout 28 and receives a cyliodrical 
portion 30 of a cover 32. 

The cover is suitably restrained to the 125 
cylindrical cutout in insert 22 and is rotatable 
relative to the insert and the lower portion 
of the buoy on a vertical axis. A guide sleeve 
34 is secured to the insert 22 and extends 
downwardly from the insert beyond the lower 130 
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portion 14. The lower end of the guide 
sleeve indudes an enlarge donut-s^ped 
budung 36 mth a diameter greater dian the 
smallest diameter of die conical aperture 16 

5 such that it acts as a stop when die guide 
sl^ve is moved in an upward dir^tion 
relative to the lower potion of the buoy. 
The gdde sleeve extends upward^ into ±e 
space defined by the qrlindrical cutout 28 of 

10 insert 22 and slidably receives a vertically 
diq>osed pipe 38' secured to cover 32. The 
opposing surfaces of the vertical pipe and die 
guide deeve are suitably sealed, such as 
resilient rubber O-rings (not abownX relative 

15 to each other to form a rotatable and fluid- 
tight seal between ibem. Alternatively, 
standard rotatable seals available on the 
market may be used to seal die sleeve and 
the pipe, llie other end of i»pe 38 is secured 

20 to cover 32 and leads into a horizontsilly 
extending ppe 40 which tenninates in a pipe 
flange 42. F^e 38 thereby defines a chambier 
whidi fliudly communicates pipe 40 widi 
the upper portion of guide sleeve 34. 

25 Cover 32 defines an enclosed cylindrical 
chamber 43 with the vertical pipe 38 being 
disposed in the centre of the chamber which 
is selectively filled with water or air through 
a pipe fitting 44 located at the ipper sur- 

30 faae of the cover. The diamber is dimen- 
sioned such that by filling it widi water the 
upper portion of the buoy> which includes 
the cover and the conical insert 22^ has a 
negative bnoyance and sinks when not sup- 

35 ported otherwise. If the space is filled with 
air» which is done by connecting hast 46 with 
a supply of pressurized air and blowing the 
water cmtained in the chaiEkset 43 out through 
a suitable check valve (not diown), the upjper 

40 portion of the buoy is given a poative 
buoyancy and rises to the surface of die 
water when the latches 24 are disengaged 
from the undercuts 26. By only partially 
filling the space with water, die upper por- 

45 tion is given a neutral buoyancy. To |m>perly 
balance the buoyancy of the upper portion 
IS, the corneal insert 22 can be filled with 
a buoyant material such as jdastic foam (not 
shown). 

•50 A marker mast 48 is secured to die upper 
surface of cover 32 and extends upwardly 
above the waterline. Secured to the mast are 
suitable signalling devices, such as a fog- 
ham 50, positioning lights 4% radar comer 

55 reflectors 54 and similar devices. Hose 46 
connected with pipe fitting 44 in the cover, 
a pressure hose (not shovm) leadmg xo the 
means for retracting latches 24 and a signal- 
ling tube (not ^own') used for detecting leaks 

60 in a rotatable joint between t£e vertical pipe 
38 and the sleeve 34 are also secured to the 
mast and extend upwardly beyond the water- 
line. 

Secured to the cover 32 is a bradcet 56 
65 provided vridi a hole for receiving a moor- 



ing line 58 to moc^ a vessel 60 to the bumr 
10. 

Secured to the lower end of guide sleeve 
34 are flexible hoses 62 that connect the 
guide sleeve, the vertical pipe 38 and the 70 
horizontal pipe 40 widi a suhnarine pipe- 
line (not movm\ leading to shm installa- 
ticms (not shown) lor receiving and delivering 
fluids to be loaded cm or unloaded from the 
vessel. 75 

If die buoy 10 is located in shallow waters, 
such that guide sleeve 34 comes close to or 
contacts the ocean floc^ before the conical 
insert 22 is nested in aperture 16 of the lower 
portion of the buoy, the guide sleeve is 80 
omitted as shown in Fig. 5. The flexible 
hose 62 from the submarine pipeline then 
extends direcdy into a tube (not shown) which 
is similar to the portion of the guide sleeves 
extending into die upptr portion of the buoy, 85 
and which tube is also rotatahly coimected 
to the vertical pipe 38. Since the lower por- 
tion of the buoy is relatively close to tiie 
ocean floor and there is substantially more 
length of flexible hose whidi will rest on 90 
the ocean floor when the upper portion of 
the buoy is submerged, the hose is provided 
with annular protections 64 to minimize 
abrasion between the flexible hose and die 
ocean floor. 95 

The upper portion 18 of the buoy 10 is 
normally secured to the lower portion 14 
means of the latches 24 extending outwsudly 
and into, the undercuts 26 in the conical 
aperture 16. The distance between the water- 100 - 
Ime and the upper surface of cover 32 is 
sufikient to avoid collinon between vessels 
using the apparatus and the buoy. When in- 
stalled for use in conjunction with ocean- 
gdng vessdsy tfab distance is from about 105 
30 to about 40 feet The mast 48 extends 
above the waterline, and the signalling de- 
vices indicate to approaching vessels the 
location of the sulsnerged buoy. 

It die upper porticm of the buoy is to 110 
be inspected or rqoixed^ as when there is 
a leak in the rotatable joint between guide 
sleeve 34 and the vertical pipe 38, hose 46 
extending above the waterline is connected to 
pressurized air of a service vessel 65 and 115 
air is Uown into chamber 43 interioriy of 
cover 32 to evacuate water contained there- 
in. Simultaneously, the means for retracting 
the latches 24 are actuated to disengage the 
upper from the lower portion of the buoy. 120 
After a sufficient amount of water has been 
evacuated, the upper portion of the buoy to- 
gether vTitb the sleeve 34 and the mast 48 
raises until the cover 32 is above the water- 
line. At this point bushing 36 secured to 125 
the lower end of the guide sleeve engages 
the conical aperture 16 and restrains die 
Tipper portion of the buoy to the lower por- 
tion and guide sleeve 34 keeps the two 
aligned^ Af^ the inspection or repair have 130 
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takea rface, the upper portion 18 is lofwaed 
by fil&g chamber 43 of Ae cover ^th a 
smdeat amount of water to give upper 
portion a negative buoyancy. Guided by the 

5 guide sleeve 34, the upper portim then sub- 
meigcs until it is in contact with the lower 
portion. The spring-loaded latdics then en- 
gage die undercuts 26 and secure the two 
portions of the buoy to eadi other. , 

10 Referring now ta Fig. 3, an elongated pipe 
70 is shown attadied to flange 42 on the 
cover of the buoy. The pipe is floatindy sup- 
ported in an appromniely horizontal plane 
and at a submerged dq)di about equal to iht 

15 submergeddepthof cov^32 by aph^^ 
of floats 72 secured to the pipe by suitable 
means, such as cables 74. Smce the floats 
rise and lower with the wave action, and ance 
this might transmit forces to the pipcthat 

20 are unevenly distributed over the length of 
the mpe which may cause it to become ovor- 
stressed, tensicm springs 76 are preferably 
disposed intermediate the floats and the pipe. 
The tension springs absorb a substantial part 

25 of the vertical movement of the floats tore- 
duce die forces transmitted to the pipe. They 
substantiaUy reduce or eliminate the danger 
of overstressing the pipe from die heavmg 
motion of the floats. . 

30 A cargo pipe or third buoy 78 is securea 
to the free end of pipe 70 by means of a 
cable 80 and is provided widi signaUmg 
devices similar to die signalling devices 
secured to mast 48 of the buoy 10. A vessel 

35 approaching die apparatus is dius capable of 
Iwating the position of die end of die cargo 

increase the flexibility of pipe 70, which 
is needed to prevent breakage from the 

40 vertical movement of the floats 72 under wave 
action and during the loading and unloading 
operations, die pipe is preferably made of a 
relativdy flexible material. One such material 
is marketed under die name of "Stratoglas 

45 P'Stratt^" is a Registered Trade Atok) 
and coi^ises fibre glass filaments bonded 
togedier widi an epoxy resin to provide a 
xraiforced, laminated plastic. This matenal 
possesses an unusual combination of struc- 

50 rural strengdi, impact resistance and fleniral 
diaractetistics. K the pipe is constructed of 
"Stratogja^ or of a material having simile- 
characteristics, it can be repeatedly defonned, 
as diown in i^antom lines in Fig. 2 for 

55 exanrole, widiout damage to the pipe and 
while deformed, die pipe has a tendcnqr to 
assume a sttaigjit position. Any objects 
secured to die free end of die pipe, su(i as 
die vessel 60^ are thereby biased away from 

60 the buoy. . ^ . - t/> • 

Secured to the free end of die ppe 70 is 
a flcariUe member or hose 82 whidi is of 
sufficient lengdi to bring it aboard die vessel 
60 for connecting die iripe with ije vessd s 

65 unloading facilities (not shown). The flexible 



hose includes a cover 84 at its open end to 
prevent water from entering the hose and 
the pipe. 

A tilting or second buoy 86, cmnpnsing a 
free floating buoy 88, a submerged omtact 70 
disc 89 havmg a relatively large diametor 
such that the hull of a vessel, particularly 
die relatively straight sidewalls of ocean- 
going tankers, can engage the periphery <A 
the dxx, and an Jjpr^ mast 90, is p»i- 75 
tioned some distance from the end of flexible 
hose 82. The upright mast is attached to 
buoy 88 and can be tilted in any desurd 
direction. The mast is suffidendy long suc^ 
that it extends to above die level of the da* 80 
of vessel 60 and is further provided with 
agnallmg means such as a flag 92, light^ 
homs^ etc. to enable an approaching vessel 
to locate it. A semi-flexible rod 94, prefer- 
ably constructed of "Stratoglas" and provided 85 
vwdi a plurality of floats 96 which keep the 
rod on the surfiace of the water, is secured 
to the free end of pipe 70 and to the buoy 
88. Ont end of a messenger line 98 is secured 
to a ring 100 which is disposed around the !» 
upridit mast 90. The ring is slidablc in a 
woral direction along the mast. The odier 
end of the messenger line is secured to the 
Mppa end of mast 90. A person can therd^ 
grasp the messenger line and pull it tovwrd 95 
him to move the ring in an upward direction. 
The end of mooring line 58 as well as a 
pickup line 102, one end of which is affixed 
to the flerible loading hose 82, is suitably 
secured to the riiig such as by hooks 103. 100 

A vessel 60 approaches the apparatus as 
shown in Fig. 1. Floating forwardly it 
approaches the space between the cargo tube 
buoy 78 and the upright mast 90 while turn- 
ing slighdy to star-board. The bow of the 105 
ship dierAy engages the flexible rod 94 
whereby die buoy 86 is pulled toward die 
vessel until the hull of the vessel engages Ae 
contact disc 89. This engagement tilts ±e 
buoy sideways toward the ve^. As the 110 
vessel continues this movement its hull con- 
tacts the upright mast and slidably pa^ 
along die mast. A crew member standing 
aboard die sbxp gasps the messenger hne 
98 fastened to the upright mast and pufls 115 
the ring, together with the mooring line 58 
and the pickup line 102, in an upward direc- 
tion until it is at approximately the level 
of the ship's deck. 

The two lines arc then disconnected ficom lAf 
die ring and dragged aboard the ship. TTie 
mooring line is carried toward the bow of die 
ship and its suitably secured to a capstan 
(hot shown) for mooring the ship to buoy 
10. Simultaneously, mast 90 of buoy 86 is 125 
tied up to die vessel to prevent it from float- 
ing away from the vessel. 

The pickup line 102 is connected to suit- 
able means, such as a crane 104 aboard the 
vessel, to hoist die flexible hose 82 aboard 130 
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the ship. To prevent 'stresses in and possible 
fracture of the flexible hose £rc»n relative 
movements between the ship and the pipe 
70, the cargo pipe Imoy 78 is suitably tied 

5 up along^de the vessel as shown in 'Pig. 2. 
After the cargo pipe buoy has been tied 1^ 
and the flexible hose connected to pumping 
means (not shown) on the sb^^ the loading 
or unloading operation commences. The 

10 pumps aboard tiie diip pump the fluid into 
die flexible hose 82^ dience through pipe 
70i the horiamtal pipe 40, the verdcal pipe 
38j gqide sleeve 34> flexible hoses 62^ and 
into die submerged pipeline (not shown) lead- 

15 ing to a shore. 

U current or wind condidons cause the 
ship to drift relative to buoy 10, no stresses 
are transmitted to pipe 70. The vessel is 
restrained to buoy 10 and any movement of 

20 the vessel is accompanied by a like movement 
of the pipe 70 since both are restrained to the 
rotatable cover 32 of the buoy. Thus, any 
inovements !^ the vessel are duplicate by 
die pipe and the two remain fixed relative 

25 to eadh other. 

As is frequentiy the case when die vessel 
is a large oceangoing tanker, the fluid has to 
be pumped from the vessel aft and forward 
of the bridge. If die aft section of the vessel 

30 has been unloaded first, the flexible hose has 
to be moved toward the forward section of the 
vessel as shown in phantom lines in Fig. 2. 
This is done by disomnectmg the hose from 
the pumping equipment; running out addi- 

35 donal length of mooring Ime 58^ and moving 
the vessel relative to the pipe 70 until the 
pipe is at die position forward of the bridge 
of the vessel. Alternatively, die pipe can be 
brought fovsmd without moving die vessel 

40 by pulling die cargo pipe buoy 78 alongside 
the vessel, thereby temporarily deforming the 
pipe as shown in phantom lines in Fig. 2. The 
flexible hose 82 is then reconnected to the 
pumping equipment to continue die loading 

45 or unloading of the vessel. If the {npe is 
constructed oi a relatively flexible material, 
such as "Stratoglas*' (Registered Trade 
Mark), the deformation does not crush or 
kink it as was the case in the past when 

50 such pipes were bent to the extent shown 
in Fig. 2. 

After the loading or unloading operation 
is terminated, the flexible hose 82 is dis- 
connected from, the pumping equipment 
55 aboard die vessd and the cover 84 is secured 
to the open end of the hose. Thereafter, 
the hose is thrown overboard and the pickup 
line 102 is connected to ring 100 on the 
upright mast 90. The mooring line 58 is dis^ 



engaged from the capstan on the vessel, 65 
thrown overboard, and its end is similarly 
attadied to ring 100. The vessel is now free 
to leave the loading or unloading facilities 
under its own power and irte^ective of 
weather conditions. Since all facilities are 70 
subnerged at a safe depth, injury to them 
from coming in contact with the departing 
vessel is impcKSsible. 

While the pipe 70 is so tied to the vessel 
it has a tendency to assume a straight posi- 75 
ticm. The defonned pipe acts as a spring and 
biases the vessel away from the buoy 10. Simi- 
larly, when the fipc is secured to the vessel 
in a straight position and lig^t waves, as fite-- 
quendy encountered in calm weadier, push the 80 
vessel toward the buoy, the biasing force from 
the pipe acts in opposition thereto. The here- 
tofore common cdlisicms between a vessel 
and a buoY during cahn weather are thereby 
substantially redu^. During stormy weather 85 
this danger does not exist since die vessel 
ties up downwind of the buoy and the heavy 
winds maintain the vessel in that position. 

Reference is made to our amending 
Application No. 31094/68 (Serial No. 90 
1^38,542) which discloses and claims 
apparatus for loading and/or unloading 
vessels in offshore waters. 

WHAT WE CLAIM IS: — 

1. A buoy for mooring a vessel in a body 95 
of water and for transmitting fluids trans- 
ported between the vessel and a shore of the 
body of water, the buoy comprising a buoyant 
lower portion including means for constrain- 
ing the lower portion to float beneath the 100 
STirface of the body of water, an uj^er por- 
tion secured to the lower portion and in- 
cluding a chamber, means for selectively fill- 
ing the diamber with water and air, and. a 
cover rotatable on a vertical axis, means for 105 
mooring a vessel to the buoy, means for con- 
necting a pipe extending away from the 
buoy with the cover suc£ that the pipe is 
rotatable relative to the lower portion cm a 
vertical axis, and means for connecting the 110 
pipe with means for transporting fluids from 

the bu07 to the shore. 

2. A buoy as claimed in claim 1> wherein 
the upper portion is vertically movable 
relative to the lower portion. 115 

3. A buoy as claimed in claim 1 or claim 
2y including means for indicating the posi- 
tion of the buoy such that tht buoy can be 
located from a vessel when positioned in 

the body of water. 120 

4. A buoy as dauned in any preceding 
daim, including means for releasably securing 
the upper porticm to die lower portion. 
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5. A buoy for mooring a vessd as damied ni, ^^^x^rr^CXi 

in daim 1 and substantiaUy as heteinbefpre GRAHAM ™T AGO, 

described witii lefcrence to lie accon?)anying iMSflS^aM^^ 
drawings. '^*'&S^Ih^ 

London, W.Gl. 
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